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Rheumatoid arthritis (RA) is the most common inflammatory arthropathy in the United Kingdom. The exact level of thoracic involvement in this systemic disorder is unknown but postmortem studies show pleural involvement in up to 40% of cases.' While the disease as a whole is more common in women, pleural and pulmonary involvement tend to affect males more frequently. There are many different manifestations of thoracic involvement (table) and when dyspnoea is the presenting problem the differential diagnosis is wide.
We present two cases in which high resolution computed tomography (HRCT) proved extremely useful in the diagnosis of the cause of shortness of breath, and discuss other thoracic manifestations of rheumatoid arthritis. PATIENT 
Radiological findings
The chest radiograph showed clear but hyperinflated lungs. Figure 2 shows an HRCT image demonstrating no evidence of emphysema, but there are geographic areas of decreased attenuation which become more marked on expiration. This is indicative of air trapping occurring at a bronchiolar level.
Diagnosis
The radiological diagnosis is of bronchiolitis obliterans (or obliterative bronchiolitis) secondary to the rheumatoid arthritis.
Discussion
Fibrosing alveolitis and bronchiolitis obliterans are two of the diffuse pulmonary manifestations of connective tissue disorders which, particularly in their early stages, are difficult to diagnose from the clinical findings or from the chest radiograph. Conventional CT improves demonstration of the pulmonary parenchyma, but usually images a 10 mm thick slice which blurs the fine detail of the lung. In HRCT a 1-2 mm slice is analysed and the resultant data manipulated with a high resolution algorithm. This computer manipulation results in an increase in both spatial resolution and sharpness, and the images provided supply exquisite detail of the pulmonary parenchyma. Many radiological studies have demonstrated the increased sensitivity and specificity of HRCT over plain films and conventional CT with regard to diffuse lung disease.2"
PULMONARY FIBROSIS
Interstitial fibrosis is the most common diffuse pulmonary involvement caused by the connective tissue disorders and is most frequently seen in systemic sclerosis and rheumatoid arthritis. Radiologically, the appearances are almost identical to those of cryptogenic fibrosing alveolitis, though there is some evidence that in RA the pattern is less symmetrical.5 The changes usually occur in a peripheral, subpleural location.
Histological examination reveals alveoli partly filled with inflammatory and desquamated type II epithelial cells and the interstitium thickened by a mononuclear cell infiltrate.' These changes result in a ground glass pattern on HRCT-a finding which usually indicates an active alveolitis. As fibrosis occurs with progression of the disease, there is increased thickening of the interstitium.' This results in a reticular pattern on HRCT. Subsequently, coarse fibrotic scars are formed and, with further disorganisation of the lungs, cystic spaces appear, giving rise to a honeycomb appearance (fig 3) . geographical areas ofdecreased attenuation (darker lung) as a result of trapped air.
BRONCHIOLITIS OBLITERANS
Bronchiolitis obliterans in RA is usually associated with penicillamine therapy, but may occur without this association. tion disturbances ranging from first degree to complete heart block, depending on the site. Nodules can also develop in the valvular structures, usually on the left, and more frequently the mitral rather than the aortic valve is involved.1' This can lead to valvular regurgitation. Atherosclerotic coronary vessel disease is more frequently seen in patients with RA than in the general population, probably secondary to steroid therapy, and direct coronary artery vasculitis can also occur, leading to myocardial ischaemia. The most common radiographic manifestations of cardiac involvement are cardiomegaly and pulmonary oedema secondary to left heart failure.
Summary
Fibrosing alveolitis and bronchiolitis obliterans are two of the many pulmonary manifestations of the connective tissue disorders. When shortness of breath is the main complaint, it is often difficult to diagnose the individual causative lesion from the clinical examination, lung function tests, and chest radiographic findings. In such cases high resolution computed tomography, with its increased sensitivity and specificity for analysis of the pulmonary parenchyma, provides an excellent diagnostic tool for determining the presence and type of pulmonary abnormality.
